
A P P E N D I X B
T E C H N I C A L MEMORANDUM

S U P P L E M E N T A L E A S T D I K E AREA A N D
P I T B S I T E I N V E S T I G A T I O N S

BAILEY S U P E R F U N D S I T E
ORANGE C O U N T Y , T E X A S



Prepared for
Bail ey S i t e S e t t l o r s C o m m i t t e e
c / o Parsons E n g i n e e r i n g S c i e n c e , I n c .

9906 G u l f F r e e w a y , S u i t e 1 0 0
H o u s t o n , T e x a s 77034

T E C H N I C A L M E M O R A N D U M
S U P P L E M E N T A L E A S T D I K E A R E A A N D

P I T B S I T E I N V E S T I G A T I O N S
B A I L E Y S U P E R F U N D S I T E

O R A N G E C O U N T Y , T E X A S

Prepared by

G E O S Y N T E C C O N S U L T A N T S
1 1 0 0 L a k e H e a r n Drive , N E , S u i t e 2 0 0

A t l a n t a , G e o r g i a 30342
P r o j e c t N u m b e r G E 3 9 1 3 - 1 0 0

J a n u a r y 1 9 9 6



G e o S y n t e c C o n s u l t a n t s

E X E C U T I V E S U M M A R Y
T h i s document has been prepared by GeoSynt e c Consultants ( G e o S y n t e c ) , A t l a n t a ,

Georgia, for the Bailey S i t e S e t t l o r s Committee (BSSC) to present the results of the
supplemental site investigations performed in the East Dike Area and Pit B of the
Bailey S u p e r f u n d S i t e , located in Orange County, Texa s . T h i s work product is the
result of "Addendum 1 of Sampling and Analysis Plan for Supplemental Site
Investigation for Focused Feasibility Study, Revision 1" (SAP-AD 1). GeoSynt e c
submitted the S A P - A D 1 to the U . S . Environmental Protection Agency, Region 6
(USEPA) on 27 October 1995.
East Dike Area

The East Dike Area supplemental site investigation was per formed to better d e f in e
the composition and nature of the waste in this area. Previous investigations and
studies in the East Dike Area did not s u f f i c i e n t l y characterize the waste ( i . e . , in terms
of waste component type s , part i c l e size, heterogeneity, and presence of s o l i d i f i c a t i o n
inhibitors) for an evaluation of the technical f e a s i b i l i t y of using in-situ s o l i d i f i c a t i o n
technologies .

The f i e l d work consisted of excavating seven test p i t s in the East Dike Area. The
excavation of each test pit was c a r e f u l l y logged and documented to provide an
estimation of the gross composition of the waste. Bulk waste samples were obtained
at several d ep th s from six of the test p i t s . The bulk waste samples were hand sorted
and sieved to estimate the composition and part ic l e size dis tribution of the smaller waste
fract ions .

The laboratory program for this SAP-AD1 involved test ing selected waste samples
for loss on ignition to estimate the percentage of organic material in the waste. S o i l
samples col lec ted from beneath the waste were also tested to evaluate certain physical
propert ie s that will be used in the evaluation of alternative remedies for the Bailey
S u p e r f u n d S i t e , and for the development of an alternative design.
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Based on the results of the f i e l d invest igations and laboratory tes t ing program,
GeoSynte c concludes that a variety of municipal and industrial wastes were co-disposed
in the northern portion of the East Dike Area. These wastes include a high propor t ion
of decomposed municipal sol id waste, rubber crumb, and debris (metal , g la s s , and
wood), and have a high organic content (up to 60.5 percent as determined by loss on
ignition). T h i s conclusion is s igni f i cant since USEPA and industry recognize s ign i f i can t
d i f f i c u l t i e s and limitations in s o l i d i f y i n g municipal waste, wastes containing a high
propor t ion of debris, and wastes that have a high organic content (greater than one
percent total organic content).

The waste in the middle portion of the East Dike Area is comprised of rubber
crumb and other rubbery wastes that also have a high organic content ( l o s s on ignition
up to 89.3 percent). T h i s waste material was o f t e n observed as being a re la t ive ly hard
mass that was more d i f f i c u l t to excavate than a typical uncemented soil material. In
attempts to excavate this material, the backhoe tended to excavate sheet- or block-like
pieces of the waste by tearing it from the hard waste mass. The southern portion of the
investigated area contains rubber crumb and rubbery wastes that are not as hard as the
middl e portion of the investigated area.

GeoSyntec has previously reviewed and cited several documents that establish
USEPA's pos i t ion with respect to the s o l i d i f i c a t i o n of problematic wastes in the
"Technical Memorandum, Supplemental North Dike Area Site Investigation and
Evaluation of Original Remedy, Bailey Superfund Site, Orange County, Texas."

Based on the USEPA documents, the addit ional data obtained during the
supplemental site inves t igation, GeoSyntec' s evaluation of the in-situ s o l i d i f i c a t i o n
component of the original des ign, and the f i n d i n g s presented in this report, it is
concluded that successful in-situ s o l id i f i ca t i on of the northern and middle portions of
the East Dike Area to the s p e c i f i e d performance criteria is technically in f ea s i b l e , given
the composition of the waste. In addi t ion, according to the Record of Decision (ROD)
for the Bailey S u p e r f u n d S i t e , the funct ions of s o l i d i f i c a t i o n are to "reduce the mobility
of the wastes and provide strength to support the cap." Based on the results presented
in this report, the wastes in the East Dike Area have adequate strength to support a
f inal cover system and s o l i d i f i c a t i o n for this purpose is not needed.
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PitB
F o l l o w i n g a review of the exist ing data for the Pit B waste, GeoSynte c concluded

that there were not s u f f i c i e n t data to adequately evaluate alternative di sposal options for
the Pit B waste. T h e r e f o r e , a supplemental site investigation of Pit B was implemented
to collect and analyze samples of the waste.

Based on a statistical evaluation of the analytical data for the Pit B waste samples,
benzene is present at hazardous level s in the eastern portion of Pit B when compared
to TCLP regulatory l ev e l s , as prescribed in 40 CFR §261.24. In addi t ion, benzene in
sample G - T P - W - 1 was detected at a concentration greater than the universal treatment
standard (UTS) for benzene as set in 40 CFR §268.48.

Based on the results of the supplemental site investigation, GeoSyntec recommends
that Pit B be considered an isolated "hot s p o t " , consistent with the d e f in i t i on presented
in "Presumptive Remedy for CERCLA Municipal L a n d f i l l S i t e s . " However, additional
inve s t igat ions are necessary to accurately evaluate the lateral and vertical limits of Pit B
and to estimate the volume of waste and a f f e c t e d sediments that exhibit hazardous
characteristics.
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1. INTRODUCTION
1.1 Terms of Reference

T h i s document has been prepared by GeoSynte c Consul tant s , A t l a n t a , Georgia
( G e o S y n t e c ) for the Bailey S i t e S e t t l o r s Committee (BSSC) to present the results of the
supplemental site investigation activities performed in the East Dike Area and Pit B of
the Bailey S u p e r f u n d S i t e , located hi Orange County, Texa s . T h i s work product is the
result of "Addendum 1 of Sampling and Analysis Plan for Supplemental Site
Investigation for Focused Feasibility Study, Revision 1" [ G e o S y n t e c , 1995a] (SAP-
AD1). GeoSyntec submitted the S A P - A D 1 to the U . S . Environmental Protection
Agency, Region 6 (USEPA) on 27 October 1995.

The supplemental site investigations described hi this report were not s p e c i f i c a l l y
addressed in the original "Work Plan for Focused Feasibility Study, Revision 1"
[ G e o S y n t e c , 1995b] (Work Plan), but they were performed to fill data gaps i d e n t i f i e d
f o l i o whig a review of the available data relative to the site. GeoSynt e c conducted a
detailed review of existing site data as part of T a s k 3, Review of Site Data, of the
Work Plan.

The work described in this report was performed as outlined in the approved SAP-
AD 1, and in accordance with the s p e c i f i c requirements of the f o l l o w i n g documents:

• Sampling and Analysis Plan for Supplemental Site Investigation for Focused
Feasibility Study, Revision 1, [ G e o S y n t e c , 1995c] (SAPSSI) ;

• Quality Assurance Project Plan [Harding Lawson Associate s (HLA), 199la]
( Q A P P ) , as amended by A p p e n d i x A of the SAPSSI;

• Final Sampling and Analysis Plan [HLA, 1991b] (SAP-HLA);
• Health and Safety Plan [Parsons Engineering Science, Inc. (Parsons ES),

1995] (HASP), and A d d e n d a Number 1 and 2; and
• Health and Safety Plan [ G e o S y n t e c , 1995d] (GHASP).
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1.2 Project Background
The Bailey S u p e r f u n d Site is located a p p r o x i m a t e l y 3 mi (5 km) southwest of

Bridge C i t y in Orange County, Texa s . The site was or ig inal ly part of a tidal marsh
near the confluence of the Neche s River and Sabine Lake. In the early 1950s, Mr. Joe
Bailey constructed two ponds (Pond A and Pond B) at the site as part of the Bailey F i s h
Camp. The ponds were r epor t ed ly constructed by dredging the marsh and p i l i n g
sediments to f orm dikes along the northern and eastern l imit s of Pond A (the N o r t h
Dike Area and the East Dike Area, re spec t ive ly). Between the tune of construction
(1950 s) and the spring of 1971, Mr. Bailey used a variety of wastes including industrial
wastes, municipal solid waste (MSW), and debris as fill material for these dikes.

In 1984, U S E P A proposed the site for inclusion on the Nat iona l Priorities List
(NPL). The site was placed on the NPL in 1986. A remedial investigation (RI)
[ W o o d w a r d - C l y d e Consul tants , 1987] was completed for the site hi October 1987, and
a f e a s i b i l i t y study (FS) [Engineering-Science, I n c . , 1988] was completed hi Apri l 1988.
The RI concluded that: (i) the site has had no impact on drinking water; and (ii) in the
unlikely event that site constituents were to migrate via ground-water f l o w , it would
take over 800 years for them to reach po tab l e ground water. The shal low ground water
beneath and adjacent to the site is saline and not suitable for human consumption. The
closest pub l i c water s u p p l y w e l l , located approx imat e ly 1.5 mi (2.4 km) northeast of
the s i te, is estimated to be a p p r o x i m a t e l y 385 ft (117 m) deep. The nearest municipal
water s u p p l y we l l s are located approx imate ly 2.6 mi (4.2 km) northeast of the site and
have a reported d ep th of approx imate ly 585 ft (173 m). There has been no
development in the immediate vicinity of the Bailey S u p e r f u n d S i t e , nor is it l ike ly to
be suitable for future development due to prohibitions against development in wetlands
areas. No air emissions above ambient conditions were detected during air monitoring
act ivi t i e s conducted during RI f i e l d activities.

In the FS report, Engineering-Science recommended in-situ s o l i d i f i c a t i o n of the on-
site waste as the pre ferred remedy for the site. USEPA selected this remedy in the
Record of Decision (ROD) for the s i te, signed on 28 June 1988. The remediation area
comprises the N o r t h Dike Area, East Dike Area, and the N o r t h Marsh Area. The
N o r t h Dike Area is approx imat e ly 3,000 ft (914 m) long by 130 ft (40 m) wide, and
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the East Dike Area is approx imat e ly 1,200 ft (366 m) long by 220 ft (67 m) wide.
S u r f i c i a l tarry wastes are present in the N o r t h Marsh Area which borders the northern
side of the N o r t h Dike Area. These wastes extend from the edge of the N o r t h Dike
Area to a distance of up to 150 ft (46 m) into the marsh. The remediation of the N o r t h
Marsh Area is being addressed s epara t e ly as an independent removal action that is
planned to occur in early 1996.

A remedial design (RD) for the selected remedy was deve loped by H a r d i n g
Lawson Associate s , Hous ton , T e x a s (HLA) and a construction contract for the
implementation of the remedial action (RA) was awarded to Chemical Waste
Management, Inc. (Chem W a s t e ) in 1992. The RD spe c i f i ed that the on-site waste be
s o l i d i f i e d to a minimum unconfined compressive strength of 25 psi (172 kPa) and a
hydraul i c conductivity of not more than 1 x 10"6 cm/s. During initial a t t empt s to
s o l i d i f y waste in the East Dike, Chem Waste encountered d i f f i c u l t i e s attaining the
s p e c i f i e d phys ical and hydraulic performance criteria (i . e . , unconfined compressive
strength and hydraulic conduct iv i ty) for the s o l i d i f i e d waste. As a result of these
d i f f i c u l t i e s , the RA was eventually suspended in early 1994. Remedial activities that
were comple t ed prior to the cessation of work include the construction of a dike around
the East Dike Area of the site, and partial s o l i d i f i c a t i o n of waste within the southern
portion of the East Dike Area.

After Chem Wast e s t opped work, the BSSC retained independent contractors and
consultants to p er form a p i l o t study at one location in the East Dike Area to evaluate
the f e a s i b i l i t y of in-situ s o l i d i f i c a t i o n with respect to achieving the s p e c i f i e d physical
and hydraulic performance criteria. The study indicated that in-situ s o l i d i f i c a t i o n in
general conformance with the s p e c i f i e d performance criteria could be achieved at that
location. The study concluded, however, that to meet the s p e c i f i e d performance
criteria, conformance test ing needed to be based on wet sampling of uncured material,
f o l l o w e d by laboratory curing, rather than coring of material cured in-situ (as had
in i t i a l ly been performed in accordance with the construction s p e c i f i c a t i o n s ) [McLaren-
Hart and Kiber Environmental Services , I n c . , 1995]. I m p o r t a n t l y , the s tudy did not
address the f e a s i b i l i t y of s o l i d i f i c a t i o n in other areas of the site (i .e . , the N o r t h Dike
Area and the northern portions of the East Dike Area). The data and information
c o l l e c t ed during the RI, RA, and subsequent investigations indicate that the waste in the
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North Dike Area is deeper and more heterogeneous than the waste in the area of the
p i l o t s tudy. These data also indicate that wastes in the N o r t h Dike Area and northern
portions of the East Dike Area include M S W , debris, rubber crumb, and tarry wastes
which, based on both U S E P A and industry experience, are d i f f i c u l t and expensive to
e f f e c t i v e l y s o l i d i f y in-situ.

Based on RA activit ie s at the site to date, the BSSC concluded that succe s s fu l
site-wide s o l i d i f i c a t i o n of waste at the site to the s p e c i f i e d physical and hydraulic
performance criteria will be, at a minimum, expensive, time consuming, and d i f f i c u l t
to implement. Recognizing this f a c t , USEPA requested that BSSC fur ther evaluate the
f e a s i b i l i t y o f s o l i d i f i c a t i o n and per form a focused f e a s i b i l i t y s tudy (FFS) to i d e n t i f y
whether more expedient and e f f e c t i v e remedial actions for the site may be available.

1.3 Objectives of the S u p p l e m e n t a l S i t e Invest igations
1.3.1 Scope

The supplemental site investigations at the site were performed to: (i) better d e f ine
the composition and nature of the waste material in the East Dike Area; and (ii)
characterize and p r o f i l e the waste material in Pit B. The ob j e c t ive s of the supplemental
site inves t igations for the East Dike Area and Pit B are discussed below.

1.3.2 East Dike Area
In August 1995, a supplemental site investigation was performed in the N o r t h Dike

Area of the site to evaluate the composition and nature of the waste material. In
general, the waste contains varying amounts of co-disposed industrial waste (tarry
materials and rubber crumb) and MSW (decomposed MSW, glas s , wood, and metal).
The results and evaluation of this investigation are presented in "Technical
Memorandum, Supplemental North Dike Area Site Investigation and Evaluation of
Original Remedy, Bailey Superfund Site, Orange County, Texas" [ G e o S y n t e c , October
1995e] (TM-NDA). F o l l o w i n g an evaluation of resultant data, previous work at the
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site, and USEPA guidance documents, G e o S y n t e c concluded that implementat ion of the
original des ign (i.e. , in-situ s o l i d i f i c a t i o n to s p e c i f i e d physical and hydraulic
performance criteria) is t echnical ly in f ea s i b l e for the N o r t h Dike Area due to the
widespread presence of co-disposed or problematic wastes. U S E P A concurred with this
conclusion in a letter dated 31 October 1995.

W h i l e evaluating site information presented in the RI, FS, RD, and RA documents,
GeoSyntec found references to the presence of co-disposed waste hi portions of the East
Dike Area that were not s o l i d i f i e d by Chem Waste. Summaries of the previous
remedial e f f o r t s and the in-situ s tabi l izat ion p i l o t demonstration for the East Dike Area
are presented in Section 2 of the TM-NDA. The area that has been s o l i d i f i e d (southern
end of the East Dike) contains waste that has been described as "black cindery -waste:
saturated soft; some rubbery chunks, no municipal waste noted" [HLA, 1991c]. In
contrast, the middle and northern portions of the East Dike have been described as
containing varying amounts of MSW and black cindery waste.

If the waste in the middle and northern portions of the East Dike Area is similar
to the N o r t h Dike Area waste and contains a s ignif i cant proport ion of tarry materials,
rubber crumb, and MSW, e f f e c t i v e s o l i d i f i c a t i o n could prove d i f f i c u l t , and p o s s i b l y
in f ea s i b l e . T h e r e f o r e , to proceed with the evaluation of the original des ign, and to
evaluate potential alternative remedies, it was necessary to better de f ine the composition
and nature of the waste material in the East Dike Area in a manner consistent with the
methods used for the N o r t h Dike Area investigation.

The results of the waste composition analysis will be considered hi the FFS during
the remedial technology and process opt ion screening activities and the detai led analysis
of the remedial alternatives.

1.3.3 Pit B
Pit B is located between the N o r t h Dike Area and the N o r t h Marsh Area in the

western portion of the site. The original design required waste material within this area
to be capped f o l l o w i n g in-situ s o l i d i f i c a t i o n ; however, this work has not been
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per formed. As part of the FFS, alternative remedies for the treatment or d i spo sa l of
the Pit B waste will be evaluated. However, data regarding the chemical characteristics
of the Pit B waste are l imited. More s p e c i f i c a l l y , prior to the supplemental site
investigation, adequate data did not exist that would allow preliminary waste p r o f i l e
sheets to be completed. Waste p r o f i l e sheets are required to make decisions regarding
the technical and regulatory f e a s i b i l i t y of o f f - s i t e d i spo sa l (a potential alternative
remedy for the Pit B waste), and to obtain cost quotations for d i s p o s a l . It was therefore
necessary to co l l ec t additional data to f u l l y characterize the Pit B waste in order to
proceed with the FFS activities. The sampl ing and analytical program for Pit B was
designed to provide data suitable for these purposes.

The results of the investigation will be used to evaluate alternative treatment or
disposal options for the Pit B waste. The evaluation will consider both the technical
and regulatory f e a s i b i l i t y of each alternative di sposal option.

1.4 Document Organization
The remainder of the technical memorandum is organized as f o l l o w s .
• The investigation, sampling, and test ing procedures used for these

supplemental site investigations are included in Section 2.
• The investigation and tes t ing results for these investigations are provided in

Sect ion 3.
• An interpretat ion of the results is included in Sec t ion 4.
• References cited in this technical memorandum are provided in Section 5.
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2 . I N V E S T I G A T I O N , S A M P L I N G A N D T E S T I N G PROCEDURES
2.1 East Dike Area
2.1.1 Test Pit Excavation and S a m p l i n g Procedures

On Monday, 13 November 1995, seven test p i t s (des ignated G - T P 1 4 through
G - T P 2 0 ) were excavated in the northern and middle portions of the East Dike Area
(north of the previous ly s o l i d i f i e d material). In accordance with the S A P - A D 1 , test pit
excavation activities began in the northern end of the area and proceeded southward.
The test pit locations are shown on Figure 1.

The test p i t s were excavated with a backhoe and were approx imat e ly 3 to 4 ft (0.9
to 1.2 m) wide, 10 ft (3 m) long, and between 6.5 to 10 ft (2 to 3 m) deep. The test
p i t s were excavated to a depth at least 1 ft (0.3 m) below the bottom of the waste.

The excavated soil and waste material were placed on p la s t i c sheeting down wind
from the excavation. S a m p l e s of the waste material and the soil beneath die waste were
collected f rom the backhoe bucket with a shovel as the excavation proceeded. A total
of nine bulk waste samples were placed in 5-gal lon (18.5-1) p l a s t i c buckets for waste
characterization analysis. Duplicate waste samples were collected for the nine samples
and were placed in 2-gallon (7.4-1) Zip-Lock p l a s t i c bags for laboratory testing. In
addi t ion, two soil samples were collected from beneath the waste for laboratory testing.
A summary of the samples col lec ted f rom the East Dike Area during this supplemental
site investigation is included in T a b l e 1.

The wal l s of the test p i t s were logged by a f i e l d engineer standing along the rim
of the excavations. No one was permitted to enter the excavations. F i e l d personnel
logged the de ta i l s of the excavation and the composition of the excavated waste.
Photographs were taken and a videotape recording was made during the excavation
process. Observations made during the test pit excavation activities are discussed in
Sect ion 3 of this document.
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2.1.2 F i e l d Tes t s
Nine bulk samples or portions of the bulk samples were characterized in the f i e l d

to evaluate the waste composition for each sample. The f o l l o w i n g procedures were
used to per form this evaluation:

• the weight and volume of each waste characterization sample were recorded
on a pre-printed waste characterization form;

• the sample was sorted by part i c l e size using a series of 14-in. (360-mm)
diameter sieves with square openings of 1 in. (25 mm), 0.5 in. (12.7 mm),
and 0.25 in. (6.4 mm);

• the material remaining on each sieve and passing the 0.25-in. (6.4 mm) sieve
was then sorted according to composi t ion; and

• the weight and volume for each composition type and partic le size were
recorded on the waste characterization forms.

The results of the f i e l d tests are presented in Sect ion 3 of this document.

2.1.3 Laboratory Tes t s
The nine waste dup l i ca t e samples and the two soil samples collected from beneath

the waste were sh ipped to the GeoSynte c Consultants Environmental Laboratory in
A t l a n t a , Georgia, for addit ional tests. Seven waste samples were selected for laboratory
t e s t ing based on the location, d e p t h , and appearance of the samples. The samples were
tested for the f o l l o w i n g :

• loss on ignition (ASTM D 2947) to estimate organic content;
• percent pas s ing No. 4 U . S . standard sieve size ( m o d i f i e d ASTM D 422); and
• moisture content (ASTM D 2216).
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The two soil samples were tested for the f o l l o w i n g :
• percent pas s ing No. 200 U . S . standard sieve size (ASTM D 1140);
• Atterberg l imit s (ASTM D 4318);
• soil c l a s s i f i c a t i on (ASTM D 2487); and
• hydraulic conductivity (ASTM D 5084).
The results of these laboratory analyses are presented in Section 3 of this

document.

2.2 P i t B
2.2.1 S a m p l e Collect ion

On T u e s d a y , 14 November 1995, waste and underlying soil (where po s s i b l e)
samples were col lec ted from four locations within Pit B. S a m p l i n g locations were
selected to provide approximate uniform coverage of the waste within Pit B. S a m p l i n g
commenced from the eastern end of the p i t , and progressed towards the west. Figure
1 indicates the sampl ing locations.

S a m p l e s were collected by (i) pushing a 3-in. (76-mm) inside diameter PVC p ip e
approx imat e ly 4 to 7 ft (1.2 to 2.1 m) into the waste with a backhoe bucket; (ii) plac ing
a cap on the p i p e ; (iii) p u l l i n g the p ipe from the waste with a strap attached to the
backhoe bucket; (iv) removing the sample from the p i p e ; and (v) p lac ing the waste
sample into laboratory prepared containers. In general, approx imate ly 1- to 2- f t (0.3-
to 0.6-m) long sections of the PVC p i p e s f i l l e d with waste. Each waste sample was
l ab e l ed , placed in a p l a s t i c bubble pack bag, and stored on ice in an insulated cooler
for transportation to the analytical laboratory. The waste samples were shipped under
chain-of-custody pro to co l s to an analytical laboratory for chemical analyses. The
chemical analyses were per formed by EcoSys Laboratory Services, Norcro s s , Georgia.
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The underlying soil samples were shipped to the GeoSyntec Consultants Environmental
Laboratory, A t l a n t a , Georgia. No test ing has been performed on the underlying soil
sample s , but laboratory tests may be performed during the preparation of the FFS.

2.2.2 S a m p l e I d e n t i f i c a t i o n
Each sample was given a unique ident i f i cat ion number that designated the

f o l l o w i n g :
• sampl ing organization - GeoSynte c (G)
• general area of the site - test pit (TP) or Pit B (PB)
• sample matrix - waste (W) or s o i l / s ed iment (S); and
• location/numerical designation - where dup l i ca t e s were c o l l e c t ed , samples

were labeled with an extension of "DUP".
For example, a sample with an iden t i f i ca t i on code of G-PB-W-3 would indicate a

waste sample col lec ted by GeoSyntec in Pit B at location 3.

2.2.3 S a m p l e Analysis
T a b l e 2 presents an analysis summary for the samples collected from Pit B on

14 November 1995. The f o l l o w i n g analyses, with the representative analytical
methods, were used on one or more samples (USEPA test methods given in
parenthes i s):

• metal s , total and TCLP (Method 6010);
• S V O C , total and TCLP (Method 8270);
• V O C , total and T C L P (Method 8260);
• reactive cyanide (Method 7.3.3.2);
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reactive s u l f i d e (Method 7.3.4.1);
waste P r o f i l e - corrosivity (Method 150.1); and
waste p r o f i l e - igni tab i l i ty (Method 1010).
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3 . I N V E S T I G A T I O N A N D T E S T I N G R E S U L T S
3.1 East Dike Area
3.1.1 Test Pit Observations

The f o l l o w i n g observations were made during the excavation of each test p i t :
• overburden thickness;
• dep th to bottom of waste;
• depth to ground water;
• description of soil beneath the waste;
• dep th to bottom of test p i t ;
• waste composition (relative percentages o f - g l a s s , metal, decomposed MSW

and soil mixture, rubber crumb and soil mixture, rubber crumb, thick rubbery
s ludge and other wastes were es t imated); and

• general nature of the waste ( s o f t , hard, etc.).
In general, based on visual observations made during the test pit excavations, the

waste contains varying amounts of the materials l i s ted below (approximated maximum
percentages for any one stratum in any one test pit are also l i s t e d ) :

• broken and unbroken gla s s bot t le s: up to 20 percent;
• metal: up to 20 percent;
• wood and tree limbs: up to 25 percent;
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• bricks: up to 10 percent;
• decomposed MSW and soil mixture: up to 80 percent;
• rubber crumb and soil mixture: up to 100 percent;
• rubber crumb: up to 100 percent; and
• thick rubbery s ludge: up to 100 percent.
In addition, a 15-f t (4.6-m) long, 1-f t (0.3-m) diameter telephone pole was

excavated from test pit G - T P 1 5 from a d ep th of approximate ly 3.0 to 4.0 ft (0.9 to 1.2
m) below the ground surface. The waste type observed at this d e p t h was rubber crumb.

The excavated materials for the three northern-most tests p i t s , G-TP-14 through
G - T P - 1 6 , included the f o l l o w i n g wastes ( f r o m ground surface downward):

• approx imate ly 0.5 to 1.0 ft (0.15 to 0.3 m) of cover soi l;
• approx imate ly 1.0 ft (0.3 m) of rubber crumb and soil mixture;
• approx imat e ly 3.0 to 5.0 ft (0.9 to 1.5 m) of rubber crumb; and
• a p p r o x i m a t e l y 1.5 to 2.5 ft (0.5 to 0.7 m) of MSW and soil mixture.
The waste in the four remaining test p i t s , G - T P 1 7 through G - T P 2 0 , contained

approx imat e ly 3.0 to 7.0 ft (0.9 to 2.1 m) of rubber crumb. No MSW was observed
in these test pi t s .

Based on the observation of materials removed from the test p i t s , the rubber crumb
in test p i t s G-TP17 through G-TP19 was o f t en present as a relatively hard mass that
was more d i f f i c u l t to excavate than a typi ca l uncemented soil material. In a t t empt ing
to excavate this material, the backhoe tended to remove sheet- or block-like pieces of
the waste by tearing it from the hard waste mass. In addition, the tearing action of the

G E 3 9 1 3 - 1 0 0 / G A 9 5 1 4 1 0 13 96.01.09



G e o S y n t e c C o n s u l t a n t s

waste could be heard while the waste was being excavated. The rubber crumb in test
pit G-TP20 was not as hard as the rubber crumb in test p i t s G - T P 1 7 through G - T P 1 9 .

The observations for each test pit together with sample descriptions and
photographs of the excavated waste are included in A p p e n d i x A of this document.

3.1.2 F i e l d Tes t s
T a b l e 3 summarizes the results of the waste characterization analyses performed

on the nine bulk samples collected from the test pits. The characterized waste samples
contained varying amounts of the waste type s l i s t ed below (maximum weight
percentages for any one sample are also l i s t e d):

• broken glass: up to 16 percent;
• metal: up to 5 percent;
• decomposed MSW and soil mixture: up to 80 percent;
• rubber crumb: up to 100 percent;
• thick rubbery s ludge: up to 100 percent;
• wood: up to 8 percent;
• brick: up to 17 percent;
• stones: up to 11 percent; and
• sea she l l s: up to 11 percent.

The above f i e l d test results are based on sorting each frac t i on of the waste sample and
therefore are s l i g h t l y d i f f e r e n t to 'the results reported by visual observation.
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Figures 2 and 3 present waste composition summary charts for each test pit
sample. The data in T a b l e 3 were used to prepare these charts.

3.1.3 Laboratory Tes t s
The data report for the laboratory tests for the waste and soil samples is included

as A p p e n d i x B of this document. As shown in T a b l e 1 of A p p e n d i x B, the waste
samples have the f o l l o w i n g characteristics:

• moisture content (ASTM D 2216): 27.2 to 110.2 percent with an average of
64.3 percent;

• percent passing No. 4 U . S . standard sieve size (modi f i ed ASTM D 422): 17.8
to 75.0 percent with an average of 48.9 percent; and

• loss on ignition (ASTM D 2947): 3.2 to 89.3 percent with an average of 45.3
percent.

The results of the testing of soil samples obtained from the bottoms of the test pit
excavations are presented as T a b l e 2 of A p p e n d i x B. The soil samples had the
f o l l o w i n g characteristics:

• percent pas s ing No. 200 U . S . standard sieve size: 95.4 to 96.0 percent with
an average of 95.7 percent;

• Atterberg l imit s (ASTM D 4318): liquid l i m i t — 5 0 to 67 percent with an
average of 58.5 percent; p l a s t i c l i m i t — 1 6 to 19 percent with an average of
17.5 percent; p la s t i c i ty index—34 to 48 percent with an average of 41.0
percent;

• soil c l a s s i f i c a t i o n (ASTM D 2487): lean clay (sample G - T P 1 4 - S - 1 ) and fat
clay (sample G - T P 1 5 - S - 1 ) ; and
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• hydraulic conductivity (ASTM D 5084): 1.8 x 10' 8 to 6.5 x 10' 9 c m / s with
a geometric mean value of 1.1 x 10"8 cm/s.

3.2 P i t B
T a b l e s 4 and 5 present the results of analyses performed on the waste samples

collected from Pit B. Only compounds detected above the laboratory detection limit in
at least one sample are presented in T a b l e 4. T a b l e 5 presents the maximum value,
minimum value, and average concentrations for those compounds presented in Tabl e
4, together with a p p l i c a b l e regulatory limits . Copie s of the laboratory data sheets for
the Pit B analytical results are included as A p p e n d i x C of this document.
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4. INTERPRETATION OF R E S U L T S
4.1 East Dike Area
4.1.1 Summary of Results

As shown on F i g u r e 4, the total waste composition by weight for the samples that
were characterized is as f o l l o w s :

• 43 percent rubber crumb;
• 31 percent decomposed MSW and soil mixture;
• 12 percent thick rubbery s ludge;
• 7 percent glass (broken bo t t l e s);
• 2 percent metal; and
• 5 percent brick, wood, stones, and sea shells .
Based on the visual observations of the excavated waste (presented in Sect ion 3 of

this document), the waste has a higher quantity of metal, wood, and glas s than indicated
by the waste sample characterization results given above. Thi s d i f f e r e n c e is attributed
to the l imitations of sorting a sample that is re lat ively small when compared to: (i) the
quantity of material excavated from the test p i t ; and (i i) the sizes of the pieces of waste
that were excavated from the p i t s but, due to their sizes, not included hi the sampling
and sorting exercise. For example, several test p i t s had pieces of wood that were larger
than the 5 ga l l on (18.5-1) sample containers. A piece of wood this size would not be
included in the waste characterization sample, but was considered when relative quantity
estimates of the waste composition were made based on visual observations. T h e r e f o r e ,
the waste sample characterization results are more a p p l i c a b l e for describing the portion
of the excavated waste that general ly has a par t i c l e size less than 2 in. (50 mm) in its
greatest dimension.
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Charts showing the percentages of the part i c l e sizes for the rubber crumb,
decomposed MSW and soil mixture, and thick rubbery sludge are included in Figures
5 through 7 of this document. As shown on the charts:

• s igni f i cant portions of the rubber crumb were greater than 1 in. (25 mm) (49
percent) and less than 0.25 in. (6.4 mm) (39 percent);

• similarly, portions of the decomposed MSW and soil mixture were greater
than 1 in. (25 mm) (32 percent) and less than 0.25 in. (6.4 mm) (37 percent);
and

• in contrast, a major i ty of the thick rubbery s ludge was less than 0.25 in.
(6.4 mm) (92 percent).

The results of the supplemental site investigation for the East Dike Area indicate
that a variety of municipal and industrial wastes were co-disposed in the northern
portion of the area invest igated. As shown on Figure 1, approx imate ly 250 linear ft
(76 m) of the northern portion of the East Dike Area contains co-disposed waste.

The observations made during the excavation activities also indicate that the rubber
crumb may be present in the middle portions (approx imat e ly 350 linear ft (107 m)) of
the East Dike Area as a r e la t ive ly hard waste mass (see Figure 1). In a previous report
by HLA [HLA, 1991c], the waste in the middle to northern portions of the East Dike
Area was described as "black tindery waste: dry, soft; some municipal waste; soft, with
gravel size rubbery waste". However, based on observations made during the
supp l ementa l site inves t igation, the waste previous ly described as "cindery" appears to
be rubber crumb in a hard and fr iab l e state. The southern portion of the investigated
area (210 linear ft (64 m)) contains rubber crumb that is not as hard as the middle
portion of the East Dike Area (see Figure 1).
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